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Experimental protocols

2,5-dioxopyrrolidin-1-yl 4-azido-2,3,5,6-tetrafluorobenzoate (1)
This compound was synthesized using a modified protocol from the literature.
i methyl 4-azido-2,3,5,6-tetrafluorobenzoate
To a solution of methyl pentafluorobenzoate (1.5 g, 6.63 mmol, 1 equiv.) in acetone (40 mL) and water (15 mL) was added NaN 3 (401 mg, 6.17 mmol, 0.93 equiv.) and the resulting mixture was heated to reflux for 8 h. The solution was allowed to reach R.T. and water was added (30 mL) and extracted with diethyl ether (3 x 30 mL). The combined organic phases were dried on MgSO 4 , filtered and concentrated under reduced pressure to afford the corresponding azide in 95% yield. The product was used without further purification.
4-azido-2,3,5,6-tetrafluorobenzoic acid
To a solution of methyl ester (1.54 g, 6.18 mmol, 1 equiv.) in methanol (20 mL) and water (2 mL) was added NaOH (aqueous solution, 20 % w/w, 9 mmol, 1.45 equiv.). The solution was stirred overnight and the pH was adjusted to 1 with HCl (2 M). The mixture was extracted with CHCl 3 (3 x 30 mL). The combined organic phase was dried over MgSO 4 , filtered and concentrated. The product was obtained as a white solid in 99 % yield.
2,5-dioxopyrrolidin-1-yl 4-azido-2,3,5,6-tetrafluorobenzoate
To a solution of acid (1.3 g, 5.53 mmol, 1 equiv.) and Nhydroxysuccinimide (NHS) (636 mg, 5.53 mmol, 1 equiv.) in CH 2 Cl 2 (20 mL) was added dicyclohexyl carbodiimide (DCC) (1.163 g, 5.64 mmol, 1.02 equiv.) portion wise. The mixture was stirred overnight at R.T., filtered and evaporated. The product was isolated as a white solid in 98% yield without further purification.
2,5-dioxopyrrolidin-1-yl 4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzoate (2)
This product was synthesized using a modified protocol from the literature. ii 2,2,2-trifluoro-1-(piperidin-1-yl) ethanone
To a stirred solution of piperidine (4.81 g, 56.5 mmol, 1.2 equiv.) and Et 3 N (6.6 mL, 47.6 mmol, 1 equiv) in Et 2 O (20 mL) at 0 °C was added under vigorous stirring trifluoroacetic anhydride (10 g, 47.6 mmol, 1 equiv.). The mixture was stirred overnight and the organic phase was washed with aqueous HCl (0.1 M, 2 x30 mL) and water (3 x 30 mL) then dried over MgSO 4 filtered and concentrated under reduced pressure. The product was obtained as a yellowish oil in 85% yield and used without further purification.
2,2,2-trifluoro-1-p-tolylethanone
Under an argon atmosphere, to a stirred solution of iodotoluene (7.44 g, 34.1 mmol, 1 equiv.) in dry Et 2 O (60 mL) was added n-BuLi (1.6 M in nhexane, 25 mL, 40.9 mmol, 1.2 equiv.) dropwise at -78 °C. The temperature was raised to 0 °C then again at -78 °C was added the trifluoroacetamide (6.8 g, 37.5 mmol, 1.1 equiv.). The solution was allowed to reach R.T. and further stirred 3 h. The solution was washed with aqueous saturated NH 4 Cl (3 x 20 mL) and water (2 x 20 mL), dried over MgSO 4 , filtered and concentrated under reduced pressure. The product was obtained as a colourless oil in 75% yield and was used without further purification.
2,2,2-trifluoro-1-p-tolylethanone oxime
To a stirred solution of the ketone (4.8 g, 25.5 mmol, 1 equiv.) in pyridine (127 mL) and EtOH (60 mL) was added hydroxylamine hydrochloride (5.36 g, 77 mmol, 3 equiv). The mixture was heated at 80 °C overnight, then allowed to reach R.T. and concentrated under reduced pressure. The residue was taken up in Et 2 O (100 mL), washed with aqueous HCl (0.01 M, 100 mL), water (3 x 100 mL), dried over MgSO 4 , filtered and concentrated under reduced pressure. The product was purified by chromatography using EtOAc/n-Hex (30/70) as eluent. The product was obtained as a white solid in 79% yield.
2,2,2-trifluoro-1-p-tolylethanone O-tosyl oxime
To a stirred solution of the oxime (4 g, 19.68 mmol, 1 equiv.), DMAP (0.024 g, 0.2 mmol, 0.01 equiv.), DIPEA (7.9 mL, 45.2 mL, 2.3 equiv.) in dry DCM (50 mL) was added TsCl (5.85 g, 30.7 mmol, 1.56 equiv.) in DCM (50 mL) at 0 °C. The mixture was stirred 1 h then quenched with citric acid (2 M, 16 mL). The phases were separated and the organic phase was washed with water (2 x 25 mL), dried over MgSO 4 , filtered and concentrated under reduced pressure. The product was purified by chromatography using DCM/hexane (10/90) as eluent. The product was obtained as a white solid in 90% yield.
3-p-tolyl-3-(trifluoromethyl)diaziridine
To a stirred solution of tosylated oxime (5 g, 14 mmol, 1 equiv.) in Et 2 O (50 mL) at -78 °C was added liquid ammonia (100 mL). The mixture was stirred 1 h then allowed to reach R.T. and stirred overnight. The solid was filtered and washed with Et 2 O (50 mL). The organic phase was washed with water (3 x 20 mL), dried over MgSO 4 , filtered and concentrated under reduced pressure. The product was purified by chromatography using hexane/DCM/i-PrOH (20/2/1) as eluent. The product was obtained as a white solid in 83% yield.
2,5-dioxopyrrolidin-1-yl 4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzoate
In the dark, to a stirred solution of diaziridine (1.5 g, 7.42 mmol, 1 equiv.) in DCM (30 mL) and pyridine (3 mL) was added PCC (1.6 g, 7.42 mmol, 1 equiv.) portion wise at 0 °C. Et 2 O (30 mL) was added and the mixture was filtered over SiO 2 . Pyridine (22 mL) was added; volatile materials were removed under reduced pressure to afford a solution of diazirine in pyridine that was used without further purifications. In the dark, to a stirred solution of diazirine in pyridine was added water (14 mL) and KMnO 4 (4.7 g, 29.67 mmol, 4 equiv.). The mixture was heated at 50 °C overnight, then water (220 mL) and concentrated H 2 SO 4 (60 mL) were added. An aqueous solution of NaHSO 3 (6 M) was added dropwise until complete discolouration. The aqueous phase was extracted with Et 2 O (3 x 140 mL) and the organic phase was dried over MgSO 4 , filtered and concentrated under reduced pressure to give a solid that was used without further purifications. To a stirred solution of acid (1.25 g, 5.43 mmol, 1 equiv.) and NHS (625 mg, 5.43 mmol, 1 equiv.) in DCM (20 mL) was added DCC (1.12 g, 5.43 mmol, 1 equiv.). The mixture was stirred 2 h at R.T. then filtered and concentrated under reduced pressure to give without further purifications the activated ester as a white powder in 60% yield.
Synthesis of the spacers 3 and 5 tert-butyl 2-(2-hydroxyethoxy)ethylcarbamate (3)
This product was synthesized using a protocol from the literature.
iii tert-butyl 2-(2-(2-hydroxyethoxy)ethoxy)ethylcarbamate (5) This product was synthesized using a protocol from the literature. iv
Synthesis of the spacers 4 and 6 tert-butyl 2-(2-tosyloxyethoxy)ethylcarbamate (4)
A dry two-necked flask with an addition funnel under an argon atmosphere was loaded with the aminoalcohol (19.7 mmol, 1 equiv.), DMAP (24 mg, 0.2 mmol, 0.01 equiv.), Et 3 N (6.3 mL, 45.3 mmol, 2.3 equiv.) and CH 2 Cl 2 (50 mL). The addition funnel was loaded with tosylchloride (5.84 g, 30.7 mmol, 1.56 equiv.) in CH 2 Cl 2 (50 mL). This solution was added dropwise and the mixture was stirred 1 h at 0 °C. Then, an aqueous solution of citric acid (2 M, 16 mL) was added and the phases separated. The organic phase was washed with water (2 x 25 mL), dried over MgSO 4 filtered and concentrated under reduced pressure. Spectral data are identical to those found in the literature. To a solution of phloroglucinol (126 mg, 1 mmol, 1 equiv.), tert-butyl 2-(2-(2-hydroxyethoxy)ethoxy)ethylcarbamate (773 mg, 3.1 mmol, 3.1 equiv.), triphenylphosphine (944 mg, 3.6 mmol, 3.6 equiv.) in dry THF (20 mL) was added DEAD (570 μL, 3.6 mmol, 3.6 equiv.). The mixture was stirred overnight, then concentrated under reduced pressure. The product was purified by flash chromatography using EtOAc/hexane (70/30) as eluent. The product 8 contaminated with triphenylphosphine oxide was taken in CH 2 Cl 2 (2 mL) and TFA (2 mL) was added dropwise. The mixture was stirred 1 h at R.T. and concentrated under reduced pressure. The residue was washed with hot ether in order to remove phosphine oxide and afford 10 as a yellowish solid in 25% yield. 
2-(2-(2-(4-(2-(benzyloxycarbonylamino)ethyl)-2-(2,2-dimethyl-4-oxo-3,8,11-trioxa-5-azatridecan-13-yloxy)phenoxy)ethoxy)ethoxy)ethyl tert-butylcarbamate (26)
This product was obtained using the general procedure (see main text) as an oil in 64% yield after purification by flash chromatography with EtOAc/hexane (90/10) as eluent. 
2-(2-(2-(4-(2-(2-(3,4-bis(2,2-dimethyl-4-oxo-3,8,11-trioxa-5-azatridecan-13-yloxy)phenethylamino)-2-oxoacetamido)ethyl)-2-(2,2-dimethyl-4-oxo-3,8,11-trioxa-5-azatridecan-13-yloxy)phenoxy)ethoxy)ethoxy)ethyl tert-butylcarbamate (30)
This compound was prepared from the crude amine 28 and oxalyl chloride as described in the main text. Purification by flash chromatography gave 30 in 47% yield (white powder). This product was obtained using the general procedure (see main text) as a white powder in 36% yield after purification by flash chromatography with DCM/EtOAc (50/50) as eluent. 68.6, 68.8, 69.2, 69.4, 69.5, 69.6, 69.7, 70.4 & 70.6 (C-5, C-6, C-7, C-8, C-9) 2925, 2123, 1650, 1548, 1485, 1265, 1226, 1137, 1007, 991 . N'-(2,2'-(2,2'-(2,2'-(4-(2-(4-(3-(trifluoromethyl)-3H-diazirin-3-yl) , 2923, 1643, 1546, 1510, 1342, 1230, 1149, 1053, 939 .
H NMR (300 MHz
,N,
N,N',N''-(2,2',2''-(2,2',2''-(2,2',2''-(benzene-1,3,5-triyltris(oxy))tris(ethane-2,1-diyl))tris(oxy)tris(ethane-2,1-diyl))tris(oxy)tris(ethane-2,1-diyl))tris(4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzamide) (14)
This product was obtained using the general procedure (see main text) as a white powder in 34% yield after purification by flash chromatography with EtOAc/acetone (90/10) as eluent. This product was obtained using the general procedure (see main text) as a white powder in 35% yield after purification by flash chromatography with EtOAc/hexane (70/30) as eluent.
13 C NMR (125 MHz, CDCl 3 ppm): 40.2 (C-6), 67.5, 69.5, 69.6, 70.5, 70.7 (C-7, C-8, C-9, C-10, C-11) , 94.0 (C-13), 111.6 (t, J = 18.5 Hz, C-4), 121.6 (C-1), 140.3 (dd, J = 252 & 15.0 Hz, C-3), 144.0 (dd, J = 253 & 9.5 Hz, C-2), 157.9 (C-12), 160.4 (C-5 , 2123, 1666, 1479, 1452, 1265, 1168, 1010, 991, 821, 736 . This compound was prepared from the crude amine 32 and the reagent 1 as described in the main text. Purification by flash chromatography gave 34 in 41% yield (white powder).
1 H NMR (300 MHz, CDCl 3 ppm): 2.77 (t, J = 6.7 Hz, 4 H, H-18), 4 H, 3.67 (m, 32 H, 3.81 (m, 8 H, 8 H, 6 H, 7.45 (br s, 2 H, 4 H, . 19 F NMR (282 MHz, CDCl 3 ppm) :-141.86 to -142.02 (m, 8 F, F-3), -151.66 to -151.76 (m, 8 F, F-2) 
